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THE RSLiVnCI'J OF FOREST VEGETATION TO SOILS AND 
GEOLOGY IN  THE GUII'’ COASTAL PLAIN IN  OKLAHOMA
INTRODUCTION
In  Oklahoma i t  has been noted th a t  c e r ta in  types o f f o r e s t  
gi’ow on s o i l  derived from sandstone o r  o th e r  sandy m a te r ia l, whereas 
g rasslan d  u su a lly  develops on s o i l  derived  from lim estone o r  c la y  
(B u lla rd  1926, Bruner 1931» L i t t l e  1938, Duck and F le tc h e r  19^5» Gray 
and Galloway 1959). Various re la tio n s h ip s  o f v e g e ta tio n  types and 
g eo lo g ica l m a te r ia l in  Oklahoma are  d iscussed  in  th e  fo llow ing  papers: 
T ay lo r and Penfound (1961), Buck (1964-), C rockett (1964), Dxvyer and 
Santelman (1964), H all and C arr (1964), Shed and Penfoimd (1964), and 
Hutcheson ( I 965) .  G eolog ists  have re a lis e d  the val.ue o f d iffe re n c e s  
in  types o f v eg e ta tio n  in  geological-m apping (C uyler 1931). The use 
of a e r i a l  photographs in  g e o lo g ic a l mapping today i s  a s tandard  p rac ­
t i c e  (Gibbs 1950, Olson I 965) .  D ifferences in  v e g e ta tio n  may o fte n  
be r e la te d  to  d iffe ren ces  in  s o i l .  R ice, Penfound, and Rohrbaugh ( I 96O) 
found th a t  th re e  species o f g rass  came in to  re v eg e ta tin g  old  f i e ld s  in  
o rd er of in c reas in g  n itro g en  and phosphorus requ irem ent, Beals and 
Cope (1964) found d iffe re n c e s  in  herbaceous v eg e ta tio n  in  Ind iana  
f o r e s ts  a sso c ia ted  w ith d if fe re n c e s  in  d rainage and s o i l  m o is tu re .
Beadle ( I 966) d iscussed  th e  ro le  o f s o i l  phosphate in  th e  molding of
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segments o f the A ustralian f lo r a . Mooney (1966) found th at a number o f  
s o i l  properties was involved in  the a lt itu d in a l d is tr ib u tio n  o f two spec­
ie s  o f Erigeron. Porter (1966) found a d ifferen ce  in  the d is tr ib u tio n  of 
two ecotypes o f Panicum virgatum associated  with a d ifferen ce in  nitrogen  
requirements.
I t  i s  known that s o i l  i s  influenced by the type o f p lants that 
grow on i t .  The ro le  o f certa in  legumes and a few other plants in  incre­
asing s o i l  n itrogen i s  w ell documented. Eyre (1963) notes th at qu ite  
d iffe re n t s o i l  may develop under grasslands than under fo r e s t , even when 
the two areas l i e  s id e  by s id e . Braun (1964) discussed the d ifferen ce  in  
co lor  and textu re in  some islands o f p ra ir ie  s o i l  th a t are surrounded by 
fo r e s t .  Zinke (1962) found d ifferen ces in  s o i l  under ind iv idu al fo r e s t  
tr e e s .
Thompson (1952) s ta te s  th a t a s o i l  i s  the product o f the  
in tera ctio n  of parent m aterial, clim ate, vegetation , topography, and 
tim e. Only a few stud ies that have d ea lt with the rela tion sh ip s be­
tween vegetation  and g eo log ica l m aterial in  Oklahoma have involved  
s o i l  a n a ly s is . In th is  study the vegetation  o f 13 fo r e st  communities 
was analyzed. These communities are located  in  the Bryan County portion  
of the Gulf C oastal p la in  of southeastern Oklahoma. The s o i l  in  which 
they grew was analyzed and the communities were correlated with s o i l  and 
geo lo g ica l m ateria l.
The g eo lo g ica l formations o f  the old Cretaceous Gulf C oastal 
Plain  are composed mainly of sandstone, lim estone, and c lays th at l i e
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p a r a lle l and generally  running ea st and west throughout the area. Since 
much o f the area i s  forested , i t  provides an ex ce lle n t lo ca tio n  fo r  study  
of fo r e s t  types and s o i ls  on d if fe r e n t geo lo g ica l m ateria l.
Only communities growing on r e la t iv e ly  le v e l  land and on s o i l  
derived from a particu lar recognizable geo lo g ica l fo m ation  were used.
Ten upland and three bottomland communities were se lec ted  fo r  in v e s t i­
gation . These communities were located  on Antlers sand (p reviously  
known as Paluxy sand of the T rin ity  Group (Forgotson 1957» and Redman 
1964), Pawpaw sand. Woodbine sand, Weno fo m a tio n , Goodland lim estone. 
Duck Creek lim estone, Bennington lim estone, Kiamichi c la y , and Quatern­
ary alluvium from the floodplains o f  two streams.
The vegetation  analysis included the follow ing data on 1) 
tr e e s , 2) seed lin gs and sap lin gs, 3) shrubs and v ines: mean area, 
frequency, d en sity , s iz e  c la s s ,  b asa l area, and plants per acre . The 
s o i l  properties studied included the follow ing : s o i l  tex tu re , pH,
organic carbon content, organic m atter, to ta l  n itrogen, t o t a l  phos­
phorus, volume-weight, and s o i l  c o lo r .
The 13 communities enable comparison o f 1) communities 
growing on s o i l s  derived from sandstone, lim estone, c lay , and alluvium;
2) two d if fe r e n t  stages o f succession  on alluvium s o i l  (Red River 
communities); 3) a llu v ia l s o i l  from two stream systems; and 4) commu­
n it ie s  gi-owing approximately 40 m iles apart on the same formations 
(Pawpaw and Woodbine sands).
LOCATION OF STANDS 
The p lant ccanraunities w i l l  herein after  be referred to  as 
stands. They w i l l  be id en tified  by the g eo lo g ica l formation on 
which they grow or stream system in  which they occurred. These sub­
stra ta , together with the stands thereon, are l i s t e d  below.
Clear Boggy Creek Alluvium 
This stand i s  located approximately 8 .5  m iles northeast o f  
Bennington in  S ec . 8, T5S-R13E.
Red River Alluvium 
There are two stands located  on the Red River flood p la in .
One stand i s  in  an early  stage o f succession , the other is  mature.
They w il l  be referred to as the Young and Old Red River stands, respec­
t iv e ly .  The Young Red River stand i s  located  in  S ec . 22, T8S-R11E,
approximately three m iles southeast o f Albany. The Old Red River i s  
located  approximately 14.5 m iles southeast of Bennington in  S ec . 1?, 
T8S-R14E.
Antlers Sand
This stand i s  located in  S ec . 8, T5S-R13E, approximately 9*5 
m iles northeast o f Bennington,
Pawpaw Sand
There are two stands located  on th is  form ation. They w i l l  be
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referred to  as Pawpaw ea st and Pawpaw w est. The Pawpaw ea st stand i s  
located  in  S ec . 12, t6S-R12E, approximately 4 ,5  m iles northeast o f  
Bennington, Pawpaw west i s  located  in  S ec , 5 , T6S-R8E, approximately
2 .5  m iles northwest o f  S i lo ,
Woodbine Sand
There are a lso  two stands on th is  formation and the same pro­
cedure in  referring to  them w i l l  be follow ed as those o f the Pawpaw sand. 
The Woodbine e a st  stand i s  located  in  Sec, 5 , T7'S-R13E, approximately 
f iv e  m iles southeast o f Bennington, The western stand is  located  in  Sec, 
1, T7S-R7E, approximately two m iles southwest o f  Mead,
Weno Formation 
The Weno formation stand i s  located  in  S ec . 11, T5S-R7E, 
approximately four m iles northwest o f Mead,
Goodland Limestone 
This stand is  located  in  Sec , 7 , T5S-R13E, approximately nine 
m iles northeast o f Bennington,
Bennington Limestone 
This stand i s  located  in  S ec , 14, t6S-R12E, approximately 
two m iles northeast o f  Bennington,
Duck Creek Limestone 
The Duck Creek stand i s  located  approximately seven m iles  
northwest o f Armstrong in  Sec , 5* T5S-R9E,
Kiamichi Clay
This la s t  stand i s  located  in  S ec , 8, T5S-R9E, approximately
6 .5  m iles northwest o f  Armstrong,
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The lo c a tio n  of th e  stands and th e  geology of th e  study  area  
a re  shoxm in  F ig . 1. This map i s  adapted m ainly from M iser (195^) and 
Olson ( 1965) '
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Figure 1. Geology Map of Bryan County with Stand Locations
DESCRIPTION OF ARSA 
The Gulf C o as ta l p la in  o f Oklahoma is  lo c a ted  in  the  northw est 
p o rtio n  o f the  Gulf C o asta l P la in  province o f Fenneman (1938). I t  i s  
an area  th a t extends from th e  Arkansas border westward to  w estern  Love 
County. The ma:dmur;i n o rth  to  south d is tan ce  i s  s l ig h t ly  over 35 m ile s . 
The main se ttlem en t o f th e  a rea  took place in  1832 when th e  t r ib e s  o f 
the  Choctaw ind iens were r e s e t t l e d  in  th is  p a r t  o f the  s t a t e .  L a te r, 
from 1834 to  1837, th e  Chickasaws were a lso  r e s e t t l e d  in  th is  a re a . 
Continuous c u l t iv a t io n  thus d a tes  from th is  tiiiie o r s l ig h t ly  e a r l i e r .
The c o a s ta l  p la in  o f Oklalioma is  m ainly fo re s te d , except f o r  
occasional s t r ip s  o f g ra ss lan d  m ainly along th e  n o rth e rn  p o rtio n  be­
coming predom inantly g ra ss la n d  in  th e  w estern p o r tio n . Bruner (1931) 
c lassed  the  e a s te rn  h a l f  o f  th e  a rea  as composed of an oak-hickory  
a sso c ia tio n , but oak-h ickory  savanna was th e  im portan t type o f veg eta ­
t io n  in  the  w estern p o r tio n , B la ir  and Hubbell (1938) p laced  most of 
th is  a rea  in  t h e i r  Osage Savanna g rassland  and a l l ie d  i t  m th  the  
c e n tr a l  p a r t  o f the  s t a t e .  Duck and F le tc h e r  (19^5) l i s t e d  approxi­
m ately 3600 square m iles o f  f o r e s t  and on].y about 8OO square  m iles o f 
g rassland  f o r  th e  Oklahoma C o asta l P la in  a re a . T h e ir fo re s te d  areas 
co n ta in  f iv e  d i f f e r e n t  ty p es; lo b lo l ly  p ine , oak-p ine, oak-hickory, 
post oak-b lackjack  oak, and bottom land. Braun (1964) r e fe r s  to  th is  
area  as a f o r e s t  p r a i r i e  t r a n s i t io n  a re a . Rice and Penfound (1959)
8
9
found post oalc, blackjack oak and black hickory to  be the most import­
a n t woody species in  the c o a sta l p la in  area,. Kuchler (1964) mapped the 
p o ten tia l vegetation  as oak-hickory-pine, oak-hickory, cross tim bers, 
bluestem p ra ir ie , and the southern flood p la in  fo r e s t .  The vegetation  
of th is  area l ik e  most areas in  the s ta te , has been subjected to  f ir e  
and to  the in fluence o f various kinds o f a g r icu ltu ra l practices since  
at le a s t  1832.
Climate
The study area has a m oist subhumid clim ate (Thomthwaite 1948). 
The average annual p rec ip ita tio n  ranges from 36 inches in  the southwest 
to  s l ig h t ly  over 40 inches in  the ea st ( U. S . Dept. A gric. 1941). The 
average annual snow fall i s  2 .4  in ch es. R a in fa ll i s  r e la t iv e ly  evenly  
d istr ib u ted  through the year viith A pril, May, June, ana July receiving  
h eav iest amounts (Table I ) .  The average annual temperature i s  63.4° F . 
with an average o f 83° F . in  July and a low o f 42° F . in  January. Frost 
free days are from about March 25 to  November 5, giving the county a 
growing season o f about 230 days.
Topography
In Oklahoma, the Gulf Coastal p la in  i s  characterized by low, 
eroded, gen tly  ro llin g  h i l l s .  Local r e l i e f  i s  generally  le s s  than 100 
f e e t .  There are a lso  extensive areas o f s l ig h t ly  undulating surface, 
which are found mainly in  the more northern p ortion . E levation  of the 
study area ranges from approximately 750 f e e t  in  the north to  s l ig h t ly  
le s s  than 450 f e e t  in  the sou th east. R esistant s tr a ta  forai northward-
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Table I ,  Mean p rec ip ita tio n  and temperature based on 57 to  60 
years o f weather data.
Month
Average Monthly 





January 2.24 42 .4
February 2.59 45 .9
March 2.87 54.6









Yearly Average 39.37 63.4
Data from Ü, S , Department o f Commerce, Weather Bureau, Climantography 
of the United States No. 86-30. 1965* Durant SE State  C ollege S ta tion .
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facing escarpments with gen tle  d ip  slopes toward the south . One of 
these forms the ridge th at crossed the county, in  an east-w est d irectio n , 
near the middle o f the study ajrea, A second escarpment has been formed 
along the contact o f the Goodland lim estone and the A ntlers sand. In 
general the study area slopes from north to south. The drainage pattern  
is  e s s e n t ia lly  d en d ritic , r e f lec tin g  the re la t iv e  uniform nature o f the 
bedrock and lack o f stru ctu ra l co n tro l. The area i s  drained p r in c ip a lly  
by Island Bayou, Blue River, and White Grass Creek in to  the Red River.
The northeast portion i s  drained.by Clear Boggy Creek. Several sm all 
streams along the western part drain in to  the Washita arm o f Lake Texoma. 
Extensive, r e la t iv e ly  le v e l  flood p la in s are found along most o f the 
r iv e r s . Along some streams, natural levees have developed so that the 
portions o f the flood p la in  fa r th est from the streams are low est. As a 
r esu lt , during rainy periods these floodplains are inundated and wet fo r  
long periods. This has produced extensive swampy bottomland type of 
fo r e st  in  many p la ces. Minor topographical features o f the area include 
benchlike terraces which are found mainly along the Red R iver. At 
various p laces there are h ig h -le v e l terrace remnants, presumably early  
Pleistocen e in  o r ig in . The con troversia l pimple mounds (Melton, 195^) 
are found in  many places throughout the coasta l p la in  with some in  the 
immediate area o f the study stand s. Another feature which none o f the 
g eo lo g ists  who have worked here have d iscussed, are the h i l l s id e  seeps 
or bogs (Taylor and Taylor 1965)» •
Geology
Except fo r  quaternary alluvium, only Cretaceous formations of
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the Comanchean and Gulfian ser ie s  are recognized as occurring at the 
surface in  the study area. At present no d e ta iled  g eo lo g ica l study 
e x is ts  th at covers a l l  o f i t .  The northern part was studied and mapped 
by Taff (1902, 1903). The region mapped by Stephenson (1919) covers 
the southeastern portion of the study area. The legend o f the Geologic 
Map of Oklahoma (Miser 195^) contains much inform ation about geo log ica l 
stud ies done here. Hedlund (19&2) studied the Red branch member o f the 
Woodbine form ation. Recently a very f in e  study has been completed 
covering a large portion o f Bryan County (Olson I965) .  A ll but f iv e  
of the stands and a l l  geo log ica l formations o f  th is  study l i e  w ithin  
the area o f h is  in v estig a tio n .
A nimber o f other in v estig a tio n s have d ea lt w ith Cretaceous 
and Quaternary geology o f the Gulf Coastal P lain  o f southeastern Okla­
homa. Some o f th ese  are l is te d ;  Love County (Bullard 1925); Marshall 
County (Bullard 1926); Choctaw County (Gibbs 1950); McCurtain County 
(H eilbom  1949, Skolnick 1949, and Davis i 960); Lower Cretaceous (Miser 
1927); T rin ity  Group (Vanderpool 1928); Woodbine formation (Curtis I96O); 
and the Goodland Limestone (Blau I96I ) .
Stratigraphy
The Cretaceous formations occurring a t the surface in  the study 
area are considered to  belong to two s e r ie s ,  the Comanchean and G ulfian. 
The o ld est, the Comanchean, has been fu rther divided in to  three groups. 
Oldest to  youngest, they are the Trdnity, Fredericksbur^, and Washita.
A generalized columnar representation of the g e o lo g ic a l m aterial found 
at the surface in  the study area i s  shown in  Figure 2 . This columnar
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sec tio n  i s  adapted mainly from Olson (1965)»
A ntlers Sand This formation c o n s is ts  o f  approximately 300 
f e e t  o f lo o se ly  consolidated id iite  to  yellow  crossbedded pack sand 
interbedded with c la y  and sandy c la y . At p laces there are moderately 
indurated layers o f  iron-cemented sandstone up to  3 f e e t  th ick . The 
s o i l  formed from th is  m aterial i s  gen era lly  a sandy or sandy loam 
with grayish brown surface and yellow ish  sand c la y  loam su b so il.
Forest vegetation  u su a lly  develops on s o i l  from th is  formation,
Goodland Limestone This i s  a compact, f in e ly  c r y s ta llin e  
lim estone th at becomes nodular near the bottom. Since i t  ov er lies  the 
e a s i ly  eroded A ntlers Sand, a low escarpment forms along th e ir  con tact. 
This lim estone i s  about 20 fe e t  th ick  in  the study area. The s o i l  formed 
from the Goodland i s  shallow c lay  to  sandy c lay  loam, ïedt^sh black to  
dark reddish brown, only s l ig h t ly  d iffe re n tia te d  in  the lower portion . 
Several types o f vegetation  develop on th is  formation ranging from grass­
land to  fo r e s t ,
Kiamichi Clay This i s  mainly a black, sha ly  c la y  which is  
th in ly  bedded with iron-sta in ed  laminae. The upper portion i s  a hard 
yellowish-brown o yster  s h e l l  lim estone, large slab s o f which break o ff  
as a r e su lt  o f slumping o f the s o f t  underlying c la y s , forming what is  
sometimes referred to  as edgerock s o i l s .  This formation is  about 35 
fe e t  th ick . The s o i l s  that develop from the Kiamichi m aterial co n sist  
o f brown to  dark brown c la y  at the surface with yellow ish  brown to  
brown c la y  s u b s o ils . Grassland is  the usual vegeta tion  developing on 
th is  s o i l ,  but fo r e s t  may be encountered.
14
Age S er ies Group Formation
I?,•;ecent Mainly Alluvium





Eagle Ford Shale 
Woodbine Formation




Fort Worth Limestone 
Duck Creek Limestone
Frode r ic  ks bu rg
Kiamichi Clay 
Goodland Limestone
T r in i ty A ntlers Sand
Figure 2 . A g en era liz ed  columnar re p re se n ta tio n  o f the  g eo lo g ica l 
m a te r ia l found a t  th e  su rface  in  th e  study  a rea .
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Duck Creek Limestone This co n sists  o f  approximately 100 fe e t  
of interbedded, s o f t ,  cream-colored lim estone and blu ish-gray, shaly c la y .  
The s o i l  that develops on th is  formation i s  a v e iy  dark gray c la y  at 
the surface with dark gray calcarous su b so il. The s o i l  o f  the study 
stand was very shallow  with lim estone rock at the surface in. many p la ces . 
Grassland is  the usual vegetation  on th is  s o i l ,  but a weedy fo r e s t  may 
develop.
Weno Formation This formation co n s is ts  o f ferruginous sand­
stone, brownish marls, marly c la y s, and impure lim estone. I t  was about 
100 fe e t  th ick  in  the study area. The s o i l  had a yellowish-brown to  
grayish-brown sandy loam surface with a yellow  red sandy c la y  loam sub­
surface, In the study area i t s  appearence at the surface was very 
sim ilar to th at o f the Pawpaw sand which la y  above i t .  Sometimes i t  i s  
very d i f f ic u l t  to  d istin g u ish  between the two form ations. The vegetation  
i s  often sim ilar  in  appearence with no d iscern ib le  break at th e ir  con­
ta c t .  However, th e ir  contact i s  usually  marked by a th in  lim estone 
ledge, the quarry lim estone, which occurs in  the upper portion of the 
Weno.
Pawpaw Sand The Pawpaw sand i s  composed mainly o f yellow  to  
red ferruginous sand interbedded with yellow  to  gray sandy c la y  and 
is  about 50 fe e t  in  depth. The s o i l  formed is  e s s e n t ia l ly  l ik e  that 
of the Weno, being somewhat more sandy and more grayish brown in  the 
surface s o i l .  Forest i s  the usual vegetation  in  th is  area.
Bennington Limestone This formation c o n sists  o f  from 10 to  
20 fe e t  of hard, brownish-yellow, c r y s ta llin e  lim estone. Olson (1965)
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l i s t e d  only seven fe e t  o f i t  fo r  eastern Bryan County. The s o i l  of the 
fo r e s t  stand located  on th is  formation i s  a shallow  dark brown loam 
only s l ig h t ly  d ifferen tia ted  in  the lower p ortion . Limestone rock oc- 
cu rrs .a t the surface in  many p la ces . An open, weedy, scrubby fo rest  
type o f vegetation  developed.
Woodbine Formation This formation i s  composed o f a ser ie s  
of red to tan m oderately-indurated, ferruginous sands interbedded with 
s i l t y  clays and carbonaceous sh a le . I t  i s  somewhat over 300 fe e t  th ick . 
The s o i l  that developed in  the study area i s  very much lik e  th at of the 
Pawpaw sand and u su ally  supports fo r e st  vegeta tion .
Alluvium The alluvium studied was o f two d is t in c t  types as 
indicated by the d ifferen ces in  s o i ls  and in  types o f vegeta tion . The 
s o i l s  o f the two Red River flood p la in s stands were s im ila r , whereas the 
s o i l  o f the Clear Boggy Creek stand was qu ite  d if fe r e n t . The s o i l  o f the 
Clear Boggy alluvium has a very dark gray c la y  a t the surface with a 
s l ig h t ly  lig h te r  gray c la y  s u b so il. The s o i l s  o f the Red River stands 
ex h ib it a reddish-brown c la y  in  the surface s o i l  with reddish sandy 
loam in  the su b so il. In some p laces, the su b so il has arreas o f clay  
severa l inches th ick , but in  other areas, i t  co n sists  o f almost pure 
sand. The types o f vegetation  supported by the two types o f alluvium  
are bottomland fo r e s ts .
S o i l  Types
The s o i l  types mapped fo r  the area o f each stand were taken 
from the f ie ld  data o f Mr. Carter S teere, S o il  Conservation Service.
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The ü. S , Department o f Agriculture i s  conducting a new s o i l  survey 
of Bryan County.
The s o i l  type o f the stands on the Antlers Sand, Pawpaw Sand 
East, and Woodbine Sand East are in  the Bowie s e r ie s .  The Pawpaw Sand 
West, Woodbine Sand West, and Weno Formation s o i l  types are in  the  
Bus ton s e r ie s , which i s  ver;/ s im ila r  to  the Bowie, The two Red River 
alluvium stands includes s o i l s  o f the Yahola s e r ie s .  The s o i l  type 
mapped for  the area of the Clear Boggy Bottom stand is  in  the Osage 
s e r ie s ,  which i s  s im ila r  to  the Kaufman s e r ie s .  The type of the Good­
land Limestone stand i s  in  the Claremore s e r ie s , which i s  somewhat lik e  
the Newtonia s e r ie s .  The s o i l  type o f the Bennington Limestone stand 
i s  in  the Hunt s e r ie s ,  whereas th at o f the Duck Creek is  in  the San 
Saba s e r ie s .  The Kiamichi c lay  stand includes s o i l  o f the Denton 
edgerock seid .es.
l'ÎSîHODS
The f i r s t  stages of th is  study involved extensive reconn­
aissance in  an attempt to  become fam iliar  with- the d ifferen t types o f 
woody vegetation  found in the co a sta l p lain  portion of Oklahoma, but 
became centered in  the Bryan County area. G eological fozmations under­
ly ing various kinds o f fo rest stands were studied to  ascerta in  what type 
stands might be expected to  occur on the d if fe re n t form ations. Eventual­
ly .  13 stands located  w ithin an area approximately 25 m iles north to  
south by 40 m iles ea st to  west were se lec ted  for  further study. This area 
was se lec ted  because more extensive exposures of the Gulf Coastal Plain  
formations th at are forested  are found here. Care was taken to  s e le c t  
stands as mature as p ossib le  and w e ll i-rithin the area of outcrop o f a 
particu lar fo m a tio n . Only stands large enough to  p em it a sa t is fa c to r y  
sample, approximately 40 acres, were u t i l iz e d .
The point-centered quarter method was used to  obtain data fo r  
the vegetation  a n a ly s is . This method was described and tested  by 
Cottam and Curtis ( I 956) .  They found th at o f the types of d istance  
methods commonly used in  fo rest vegetation  a n a lysis , the quarter method 
gives le a s t  variab le resu lts  for  d istan ce determ inations, provides 
more data on tree  sp ecies per sampling poin t, and i s  le a s t  su scep tib le  
to  sub jective b ia s . In th is  method a se r ie s  o f points were estab lish ed  
at predetermined in terv a ls  along a tra n sect. The distance to  the near-
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est  ind iv id u al in  each o f the four quadrants was then determined. The 
transects were placed in  such a manner that the points were d istr ib u ted  
throughout a stand. A to ta l  of 25 points (100 quadrants) a t 20 pace in t ­
ervals were taken in  each stand. The sp ecies and the d .b .h . (diameter at  
breast h eigh t) fo r  each tree was then l i s t e d .  D .b .h . was used to  compute 
b asa l area fo r  each sp ecies and t o t a l  basal area for  the stand . The 
distances to  the nearest ind ividuals were averaged to  obtain the mean 
d ista n ce . The mean o f a l l  the d istan ces obtained from one stand (mean 
d istan ce) has em pirically  (Cottam, C urtis, and Hale 1953) and th eo r e tic ­
a l ly  (M orisita 195^) been shown to  be equal to  the square root o f the  
mean area per p lan t. By d ivid ing ^3»560 square f e e t  by the mean area 
per p lant, the number o f plants per acre was derived . The mean area and 
plants per acre fo r  tr e e s , s eed lings ys ap lin gs, and shrubs-vines, was com­
puted in  th is  manner. The number o f points a t which a species was 
encountered divided by the to ta l  number o f points times 100 was used to  
obtain sp ecies  frequency within a stand . The d en sity  o f a species was 
detem ined by taking the number o f a species t a l l ie d  fo r  a stand divided  
by the number o f samples times 100. Mean area, number of plants per 
acre, and mean d istance are a l l  re la ted  to d e n s ity . The r e la t iv e  values 
for  frequency, d en sity , and basa l area or dominance were computed by 
the formulas below.
R elative frequency = frequency of a species________ x 100
t o t a l  frequency o f a l l  species
R elative d en sity  = D ensity o f a sp ecies  _________x  100
to t a l  d en sity  o f  a l l  species
2 0
R elative basal area = b asa l area of a species________ x 100
t o t a l  basal area o f a l l  sp ecies
Importance percentage of tr e es  was obtained by adding re la tiv e  
frequency, r e la t iv e  d en sity , and r e la t iv e  basal area, then d iv id ing by 
th ree . Importance percentage o f seed lin gs-sap lin gs and shrubs-vines 
was obtained by averaging r e la t iv e  frequency and r e la t iv e  d en s ity . Appr­
oxim ately 2,000 specimens of vascu lar plants have been c o lle c te d  from 
the study area including at le a s t  one specimen of each of the species  
d iscu ssed . A ll  are now deposited in  the Bebb Herbarium, U niversity of 
Oklahoma, in  Noiman,
S o i l  samples were taken from 0-6 inches a t 10 s ta tio n s  in  
each area. Only the 0-6 inch la y er  o f s o i l  was sampled as s o i l  cov­
ering most o f  the lim estone was so shallow  that i t  was d i f f i c u l t  to  
sample even to  th is  depth in  many p la ces . The sta tio n s  were chosen in  
such a manner as to  be evenly d is tr ib u te d . A s o i l  auger was used to  
c o l le c t  the samples. Care was taken to  remove a l l  o f the d u ff before 
c o lle c t in g  samples, and a l l  s o i l  from one area was placed in  a s in g le  
contain er. The s o i l  was then thoroughly mixed, a ir  dried , s i f t e d  
through a 2 mm. s iev e , and stored in  a stoppered conta in er. A portion  
from each o f the composite samples was oven dried at 105° C. fo r  48 
hours to  obtain the moisture con ten t. A ll d etem in ations th a t Involved 
s p e c if ic  q u a n tities  o f s o i l  are based on oven-diy con d ition s. A fter  
s o i l  reaction  (pH) and s o i l  texture were detem ined , the remaining 
portions o f each composite sample were ground through a s o i l  m il l  and 
stored fo r  fu rther a n a ly s is . S o i l  reaction  was determined by a Beckman
2 1
g la ss  e lectrod e pH meter, A method modified from Bouyouous ( 1936) was 
used fo r  determ ination o f s o i l  te x tu re . Determination of organic 
carbon was by the method outlined by Piper (1944). The method used for  
determ ination o f to ta l  phosphorus was modified from Shelton and Harper 
( 1941) ,  T otal nitrogen was determined by the method o f Moggie and %nd 
( 1941) ,  A ll  o f these determinations were run in  d u p lica te . I f  the 
values fo r  the two samples vrere e s s e n t ia l ly  the same, they were averaged 
and th is  value used. I f  the two samples varied more than a few points, 
add itional samples were analyzed, Volume-weight ( s o i l  compaction) was 
determined by the follow ing method. Ten holes per stand, approximately 
2 inches in  diameter and 3 inches deep were excavated. The s o i l  from 
each hole was co llec ted  and la te r  oven d ried . Then each h ole  was 
f i l l e d  with oven-dry quartz sand and the volume recorded. Later oven- 
dry weight o f  the co llec ted  s o i l  was determined, and compaction was 
ca lcu la ted  by dividing th is  weight in  grams by the cubic centim eters 
of sand. The a ir  dry co lor of each s o i l  sample was determined with 
the aid o f a Munsell Color Chart,
RESULTS
Vegetation and S o il  R elationships in Individual Stands 
Clear Boggy Creek Stand
The vegetation o f th is  stand was an open elra-ash-hack- 
berry community. I t  is  not ty p ica l o f  th is  type in  Oklahoma, as the 
species o f  elm was neith er Ulmus amerlcana (Nomenclature a fte r  W aterfall 
1966) nor IL rubra, but TL crass i f  o l ia  (Table I I ) ,  I t  was the most 
open stand, but had next to h igh est basal area per acre, 104 sq , f t .
The average d .b .h , o f the stand was 11.0 inches (Table I I I ) .  Although 
th is  type o f community occurred in  a number o f places elsewhere in  
the Gulf co a sta l p la in  in  Oklahoma, e sp ec ia lly  in  the western part, i t  
does not seem to have been previously  described fo r  the s t a t e .  This 
stand corresponded to  cover type 85 o f the S ociety  o f  American Foresters 
( 1931) .  A ll  further cover types mentioned are from th is  source. Seedlings  
and saplings ind icate  that green ash and hackberry were becoming 
in creasin g ly  important, whereas there were only a few seed lin gs o f Ü. 
c r a s s ifo l ia  (Table IV). I le x  decidua was the most common shrub, and 
Campsis radieans. Parthenocissus quinquefolia. and V it is  spp. were the 
most common vines (Table V).
The s o i l  o f  th is  stand was a dark-gray, moderately a lkaline  
c la y . The pH o f 8 was the h igh est s o i l  reaction for  any stand of 
th is  study (Table V I). The s o i l  was rather high in  phosphorus,
2 2
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Table I I  Importance percentage of trees in  the 13 fo r e s t  stands
stu d ied . An x represents a value o f le s s  than 5 per cen t.
Species BB OR YR A ME WW PE PW WF GL BL DC EC
Ulmus c r a s s ifo l ia 26 X 67 75
C e ltis  spp. 27 35 X 34- X
Fraxinus pennsylvanica 25 19 11 X




Ulmus rubra X 35
Crataegus spp. X X X
Carya i l l in o e n s is X X
Acer negundo X X
Diospyros v irg in iana X X
G led itsia  triacanthos X X X 11 X
Horus rubra X X X X
Platanus o cc id en ta lis X
Populus d e lto id es 74
S a lix  nigra X 7
Carya texana 37 9 16 42 31 X 29
Quercus s t e l la t a 27 38 45 17 30 6 8 20
Q. velu tin a 13 13 21 13 11 X
Q. fa le a ta X 17 X 9
Q. marilandica X X 12 10 19 X
Ulmus a la ta X 10 X 5 7 13 X 16
Cereis canadensis X X X
Ulmus americana X X X X
Carya tomentosa X X 8 X
Fraxinus americana 17 5 X
Quercus shumardii X 8 X




BB -  Boggy Creek Bottomland PW
OR -  Old Red River Alluvium WF
ÏR -  Young Red River Alluvium GL
A -  A ntlers Sand BL
1/E -  Woodbine East DC
WW -  Woodbine West EC









Figure 3 . Clear Boggy Greek Stand
*PR • 6 7
Figure 4 . A n tlers Sand Stand
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Table I I I  Number of woody p lan ts, basal area, and d .b .h . o f trees in  
















Clear Boggy Creek 111.2 11.91 104.2 2,807 105
Red River Alluvium
Young Stand 112.6 8.45 51.7 144 3,457
Old Stand 190.0 10.53 142.5 358 3,723
Upland Stands
Sandstone Formations
Antlers Sand 244.8 7 .32 88.7 6,396 7.169
Woodbine East 171.0 8.90 . 90.3 6,443 5,556
Woodbine West 254.6 6.69 75.3 1,308 8,377
Pawpaw East 240.4 6.13 65.7 4,229 3,556
Pawpaw West 160.4 8,40 81.9 8,677 3,704
Weno Formation 245.1 6.10 61.6 2,774 3,723
Limestone and Clays
Goodland L. 277.5 6.76 85.1 9,248 2,074
Bennington L. ■ 235.2 6.82 86.8 1,571 259
Duck Creek L. 173.0 5.09 26.0 486 -
Kiamichi Clay 265.4 5*68 62.4 563 511
Stands Average 206,3 7.59 78.6
26
nitrogen, and oi^anic carbon. Since i t  was o ften  inundated fo r  extended 
periods each year, there were severa l layers o f  dark-gray black s e d i­
ment.
Young Red River Stand
This stand was composed prim arily o f Populus d e lto id e s , and 
corresponds to fo r e st  type 6 l (Table IT ). I t  usually  succeds S a lix  
nigra and S . in te r io r , and i s  followed by green ash, sp ecies o f elm, 
and hackberry. Of a l l  stands, i t  had next to  the low est basa l area per 
acre (5^ sq . f t . )  and was one o f the most open stands (Table I I I ) .  The 
mean d .b .h . fo r  th is  stand was 8 ,5  inches. The number o f seed lin gs and 
saplings indicated th at Fraxinus pennsylvanica has already become an 
important member although black willow s t i l l  p ersis ted . Reproduction 
was la rgely  by black w illow , but a number o f green ash, red mulberry, 
eastern red cedar, and an occasional american elm forcastes a change 
to  an elm-ash-hackberry community (Table IV ). Comus drummondii formed 
an important part o f the understoiy with Rubus spp. and Rhus toxicoden­
dron being the main vines (Table V).
The s o i l  was a l ig h t  reddish brown, s l ig h t ly  a lk a lin e  c la y , 
and was f e r t i l e  compared with s o i l s  o f other stands (Table V I). I t  
c lo se ly  resembled the s o i l  o f the more mature Red River flood p la in  stand. 
Sand was occasionally  encountered from a few inches down to  a fo o t  or 
more. At other lo ca tio n s, c lay  can be found down to  the three fo o t  le v e l .  
Ditches cut by farmers fo r  drainage or other purposes showed th at almost 
pure sand was encountered at varying d istances below a layer  o f reddish 
c la y . Where the r iv er  moved south in  i t s  meanderings, dune areas usually
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Table IV, Importance percentages o f seed lings and saplin gs o f fo r e st  
stands stu d ied . An x  represents a value o f le s s  than 5 per 
cen t.
Species BB OR YR A WE WW PE TW WF GL BL DC KC
Fraxajius pennsylvanica 5é 22 15 12 15
C eltis  ëpp. 37 26 X 10 X X X 14 22 35 18
Ulmus c r a s s ifo lia X X 45 37
G led itsia  triacanthos X X X X 16 X
Sapindus drummondii 26 6
Morus rubra 1Ô B X X X
Ulmus rubra 13
Madura pomifera 6 X X 15 14 10
Acer negundo X X
Carya il l in o e n s is X X X X
Sophora a f f in is X
Quercus muehlenbergii X X X
Ulmus americana X X X
S a lix  nigra 20
Populus d elto id es 16
Juniperus virgin iana 11 5
Diospyros virgin iana X X X X
Comus floridana X 6 X
Quercus velu tin a X 5 7 17 16 12 X
Ulmus a la ta 48 58 52 48 37 39 35 17
Q, s t e l la t a 18 X 2 2 17 12 25 5
Carya texana 7 10 X 8 17 X 5
Q, marilandica X X X X
Q, rubra X
Q, fa lca ta X 8 X X
Sassafras albidum X
Prunus spp. X
Carya tomentosa X X
Cereis canadensis 9 X 6
Fraxinus americana X 19 19
Bumelia lanuginosa X X X X
Quercus shumardii X X
Crataegus spp. X
Q. nigra X
Stand abbreviations given at the bottom of Table I ,
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APR « 67
Figure 5. Young Red River Stand
APR • 6 7
Figure 6 . Old Red R iver Stand
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foiTaed north of the sandy bed recently  vacated. Before the impound­
ment of Lake Texoma, these dune areas were p er io d ica lly  inundated by 
the muddy water of the Red River. Sediment coming mainl;?- from the 
Permian Red beds farth er west i s  deposited over the dunes, forming 
the present surface. The s o i l  of the flood pla in  i s  one o f the most 
f e r t i l e  and most productive in  southeastern Oklahoma. The e ffe c t  of 
stage o f succession or maturity o f a fo rest community on the s o i l  in  
which i t  groT.'S was w ell demonstrated by the d ifferen ce  o f to ta l phos­
phorus, to t a l  n itrogen, and organic matter (Table VI) between th is  
stand and the Old Red River Stand.
Old Red River Stand
This was a r e la t iv e ly  ty p ica l elm-ash-hackberry bottomland 
fo r e st  and corresiwnded to fo re st cover type 85. Ulmus rubra was the 
main species o f elm. The basal area of lil-3 sq . f t .  per acre was highest 
of a l l  the stands in vestiga ted . I t  had the next d .b .h . which averaged 
10.5 inches, but was r e la t iv e ly  open (Table I I I ) .  The Society  of 
Foresters (1931) considered th is  type temporary and one which developed 
a fte r  heæ/;̂  ̂ cu ttin g . However, the study stand shoized no sign  of ever 
having been lumbered. In the cen tral and west cen tra l part o f Oklahoma, 
elm-ash-hackberiy i s  the usual type of most mature bottomland stands 
(Bruner 1931). Associated species such as Quercus macrocarpa. Q. Shum­
a r d ii , and Q. muehlenbergii seldom become dominent and u su ally  compose 
a minor portion of such stands. Farther w est, near the western border 
and in  the Panhandle, willow and cottonwood p e r s is t  without being
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Table V. Importance percentages o f common shrubs and vines in  fo r e st  
stands stu d ied . An x represents a value o f le s s  than 5 per 
cen t.
Species BB OR YR A ■WE W PE m W GL BL DC KC
Campsis radieans 19 9
I le x  decidua 18 X X X X X X X 4
Parthenocissus quinquefolia 13 49 36 20 33 21 31 X 14 X
V itis  spp. 13 8 X 11 15 20 21 X X
Crataegus spp. 8 X X X X 21 9 7 11
Rhus toxicodendron X 7 X 20 32 13 37 X 33 9
Smilax spp. X X 20 X 7 12 53 18 18
Bercheraia scandens X X 7 X X X X 18
Symphoricarpos orbiculatus 8 X 6 X 8 8 X 39 74
Comus drummondii 42 X X
Rubus spp. 34 X
Cocculus carolinus* X X X X X X
Rosa fo lio lo sa X X 5
Rhus copallin a 11 X X X
R, glabra X X 5 X X
* -  Cocculus carolinus was included in  the l i s t ,  although i t s  value was 
le s s  than 5 per cent in  a l l  stands, because i t  was the only sp ecies  
o f shrub-vine encountered in  the Duck Creek Community,
Stand name abbreviations explained at the bottom o f Table I I ,
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succeeded by an elm-ash-hackberry ty p e . Perhaps as one moves away from 
optimum clim atic  cond itions, the stages to  which succession  can proceed 
becomes su ccessiv e ly  lower. Only w illow  and cottonwood p e r s is t  in  the  
Panhandle, elm-ash-hackberry occurs in  the cen tral and western h a lf  of 
the s ta te , but oaks, gums, maples, and cypress are common in  the e a s t .
The seed lings o f Ulmus rubra and C e lt is  spp, made up a large portion of  
the reproduction o f the stand, w ith Fraxinus pennsylvanica comprising 
only a minor portion (Table IF ). The most common shrub was Symphoricarpos 
orbiculatus %fith Camps is  radie ans, Parthenocissus quinquefolia . and V itis  
spp. as the more common vines (Table V).
The ph ysical properties o f the s o i l  of th is  stand were very  
c lo se  to  th at o f the Young Red River Stand. I t  had approximately a 
fourth more to ta l  phosphorus and about a th ird  more t o t a l  nitrogen and 
carbon per acre (Table V I).
Antlers Sand Stand
This stand represented a good upland fo r e s t , p r in c ip a lly  o f  
Quercus s t e l la t a  and Carya texana (Table I I ) .  The b asa l area per acre 
o f 89 sq . f t .  fo r  th is  stand was next to  the h ighest fo r  the sandy s o i l s .  
I t  was a r e la t iv e ly  closed  stand with an average d .b .h . o f 7 .3  inches. 
(Table I I I ) .  Ulmus a la ta  had the h igh est number o f seed lin gs and sap­
l in g s .  There were a lso  seed lings o f Quercus s t e l la t a .  C e lt is  
v e lu tin a . and Fraxinus Pennsylvanie a (Table IV). Only an occasional 
shrub was encountered, but Smilax sp p ., Rhus toxicodendron, and Parthe­
nocissus quinquefolia were common vines in  the understory (Table V).
The surface s o i l  i s  a l ig h t  yellow ish  brown, e ss e n t ia lly
Table VI. Physical and Chemical s o i l  Factors o f the study stands, 
based on an acre furrow s l i c e .
Pounds per acre are
Stands %
Sand S i l t  Clay
T otal T otal Organic
pH Phosphorus Nitrogen Carbon Compaction
g /cc
Bottomland Stands
Clear Boggy Creek 20,1 12,9 67.0 8 ,0 2,273 3,666 34,053 9.29 1.05
Red River Alluvium
Young Stand 28,6 19.4 52,0 7 .6 1,664 1,594 12,688 7.96 0,92
Old Stand 27,2 21,9 50,9 7 .4 2,088 2,488 19,458 7.82 0,96
Upland Stands
Sandstone Foimations
Antlers Sand 86,6 7 .0 6 ,4 7 .3 301 442 4,925 11,14 1,13
Woodbine East 77 .8 15.2 7 .0 7 .2 203 260 4,022 15.48 1.08
Woodbine West 88,2 7 .3 4 ,5 6 .9 287 350 5,060 14,46 0.98
Pawpaw East 85,6 8 ,4 6 ,0 6 ,2 309 556 5,340 9.60 1.03
Pawpaw West 88,9 5 .4 5 .7 6 ,6 ,541 314 6,470 20,61 1.03
Weno formation 23,6 55.6 20,8 6 ,2 1,154 3,615 9,822 7.10 1.38
Limestone foim ations
Goodland L, 62,6 13.4 24,0 7 .8 1,956 5,450 52,716 9.67 1.17
Bennington L. 43 .6 45.9 10,5 7 .3 1,861 2,768 33,139 11.97 1.27
Duck Creek L, 35.6 21,1 43 .3 7 .6 1,868 4,332 40,471 9.34 1.01
Kiamichi Clay 35.6 14.4 50,0 7 .2 2,149 6,074 55,115 9.08 1.27
ro
33
neutral sand. I t  i s  low in  f e r t i l i t y  and apparently v e iy  su scep tib le  to  
leaching (Table V I).
Woodbine Sand Stands
The p rin cip a l species o f these two stands were Quercus s t e l la ta .  
Q, ve lu tin a . and Carya texana, Quercus fa lc a ta  and Carya tomentosa 
occur in  the eastern  stand with the former having a s l ig h t ly  higher 
importance percentage than Q. v e lu tin a ; neith er were found in 'th e  west­
ern stand (Table I I ) .  The basal area o f 90 sq . f t .  per acre was highest 
of any sandstone stand (Table I I I ) .  Ulmus a lata  had the h ighest number 
of seed lings and saplings in  both stands as i t  did in  the other sand­
stones, Goodland lim estone, and Weno formation stands. However, i t  
formed a minor portion of the tree canopy (Table I I I  and 1 7 ). Shrubs 
were not common in  the understory, but three v in es, Rhus toxicodendron. 
Parthenocissus quinquefolia. and V itis  spp..were r e la t iv e ly  common 
(Table V).
The surface s o i l  o f these two stands, with some s l ig h t  excep­
t io n s , were very much a lik e , although they are located  40 m iles apart. 
Their co lor, textu re , pH, and phosphorus content were e s s e n t ia lly  the 
same (Table V I). The s l ig h t ly  lower nitrogen, rcarbor^ and oiganic 
matter content, as w e ll as the s l ig h t ly  higher volume weight o f the 
s o i l  o f the eastern stand, might have been the resu lt o f  s l ig h t ly  incre­
ased leach ing. The eastern stand was somewhat more open, and occurred 
in  an area with about four inches more annual p rec ip ita tio n . These 







Figure 7 . Woodbine Sand East Stand
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Figure 8, Woodbine Sand West Stand
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Pawpaw Sand Stands
The vegeta tion  o f these two stands was e s s e n t ia lly  the same 
with Caiya texana. Quercus s t e l la t a . and Q. v e lu tin a  having higher 
importance percentages in  the eastern stand . Quercus marilandica 
^replaced Q. v e lu tin a  in  importance in  the western stand. Quercus 
fa lc a ta  and Carya tomentosa were absent from the la t t e r  (Table I I ) .
The eastern  stand had the lowest basal area o f any stand, 66 s q . ' f t .  
per acre (Table I I I ) .  Ulmus a la ta . Quercus s t e l la t a .  and Carya texana 
were the common seed lings and saplings in  both stands (Table IV ). Vines 
were the more common members o f the understory, p r in c ip a lly  Partheno­
c issu s  qu inquefolia . Rhus toxicodendron. Smilax spp. and V it is  spp. 
Species o f V it is  had th e ir  h ighest importance in  the eastern stand, 
whereas Smilax was found only in  the western stand (Table V).
The s o i l s  o f these two stands, l ik e  those o f the Woodbine 
stands, were much a lik e  (Table V I). I t  seems probable that the s l ig h t  
differen ces in  the nu trien t content values o f  the four sandy s o i ls  are 
differen ces due to  chance sampling.
The vegeta tion  and s o i ls  o f the four stands on the Woodbine 
and Pawpaw were a lik e  in  many resp ects. Of the three black oaks,
Quercus m arilandica. Q. velu tin a . and Q, fa lc a ta . that occurred in  
these stands, Q» marilandica was able to  grow in  dryer h ab ita ts, with  
Q. v e lu tin a  and Q. fa lc a ta  in  p rogressively  more mesic h a b ita ts .
Preston (1961) described the hab itats o f th ese  three species as Q. 
marilandica. dry s i t e s ;  Q. ve lu tin a . dry to  m oist s i t e s ;  and Q. f a l ­
cata as dry to  wet s i t e s  j I f  the r e la t iv e  abundance o f these three
36
*PR • 67
Figure 9 . Pavrp'aw Sand E ast Stand
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Figure 10. Pavrcaw Sand West Stand
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species and Carya tomentosa in  a s tand  i s  in d ic a tiv e  of th e  degree o f 
x e r ic  conditions in  th a t  s tan d , th e  Pawpaw stands were s l ig h t ly  more 
x e ric  in  n a tu re  than the  Woodbine stands and th e  w estern stands o f both 
a l i t t l e  more x e ric  than  t h e i r  e a s te rn  c o u n te rp a rt. (Table I I ) . This 
might have been simply a response to  th e  low er average annual p re c ip i­
ta t io n  in  the  w estern p a r t  o f the  a rea  o f fo u r in c h es .
Weno Formation Stand
The v eg e ta tio n  o f th is  stand  iras composed m ainly of Quercus 
s t e l l a t a . Fra^iinus am ericana, and Ulmus a la ta  (Table I I ) . This stand  
had a b a sa l area  of 62 sq . f t .  p e r acre  which was th i r d  low est o f the  
stands in v e s tig a te d . I t s  mean d .b .h .  was 6 .1 inches (Table I I I ) .  This 
combination was s im ila r  to  a s tand  d iscussed  by Hutcheson (1965)* The 
community seemed to  be m ain tain ing  i t s e l f  as most seed lin g s  and sap lin g s  
belonged to  the  th re e  m ajor s p e c ie s . Species o f Crataegus were th e  most 
common shrubs, and sp ec ies  of Smilax were the  common v in e s .
According to  s o i l  surveys and g eo lo g ica l d e sc r ip tio n s  (Olson 
1965) f the  s o i l  from th i s  g eo lo g ica l m a te r ia l should have been more 
l ik e  th a t  of th e  sandy form ation than  my an a ly s is  in d ic a te d . Except 
f o r  i t s  coarse te x tu re  and pH v a lu es , t h i s  s o i l  was c e r ta in ly  more 
c lo se ly  a l l ie d  to  s o i l s  o f th e  lim estone and c lay  s tan d s , although i t s  
n u tr ie n t  values were g e n e ra lly  low er (Table V I). The s o i l  volume- 
weight was h ig h est of any s tan d .
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Figure 11. Weno ?or;nation Stand
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Goodland Limestone Stand
S ev era l d i f f e r e n t  types of p la n t communities grew on s o i l s  
from th is  fo rm ation . In  the  study  s tan d , Carya texana and Quercus 
s t e l l a t a  had th e  h ig h e s t importance percen tage , but 17 d if f e r e n t  t r e e  
spec ies  were counted in  the  sample. Q. f a lc a ta  was the main secondary 
sp ec ies  (Table I I ) .  This stand  had the  h ig h e s t nuraber of t r e e s ,  277*5 
p er a cre , bu t s in ce  i t s  d .b .h .  o f 6 .8  inches was r e la t iv e ly  low, th e  
b asa l a rea  per acre  was only 85 sq f t .  O ther stands of s im ila r  com­
p o s itio n  were lo c a ted  in  L 'a rshall, Choctaw, and McCurtain C oun ties. 
lllmus a l a t a , Fræcinus am ericana. and C e l t is  spp . were reproducing 
ex ten s iv e ly  (Table V I ) ,  There were a number of spec ies  o f sh rubs, 
b u t Crataegus sp p . were the  most common. Common v ines were Sm ilax.
Rhus toxicodendron , and Parthenocissus q u in q u e fo lia  (Table V ).
Although the  s o i l  had a very  high sand co n ten t; s o i l  c o lo r, 
pH, and g en era l f e r t i l i t y  was much l ik e  th a t  o f s o i ls  from th e  o th e r 
lim estones and c lay s  (Table V I),
Bennington Limestone Stand
The v eg e ta tio n  of th is  s tand  was composed mainly o f C e l t is  
spp . .  M adura pom ifera. and species o f Ulmus. G le d its ia  tr ia c a n th o s  
was a lso  an a s so c ia te  member. In  b a sa l a rea  p e r  acre and s o i l  te x tu re  
th is  s tan d , l ik e  th a t  o f the  Goodland lim estone , was s im ila r  to  those  
of the  sandstones. But i t s  m ajor sp ec ies  were those  common to  th e  Duck 
Greek, K iamichi, and bottom lands, C e l tis  and M adura had the  h ig h e s t 
number o f seed lin g s  and sap lin g s  (Table IV ), Symphoricarpos o rb ic u la tu s  
was the  most common shrub, Berchemia scandens and Smilax spp , were th e
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Figure 12. Goodland li/aesto n e  Stand
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Figure 13. Bennington Limestone Stand
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more common v ines (Table V).
This s o i l ,  l ik e  th a t  o f th e  Goodland, had a r e la t iv e ly  high 
s a n d -5 il t  c o n ten t. The s o i l  o f th e  Weno fo im ation  was the  only s o i l  
con tain ing  a la r g e r  percentage o f s i l t .  The s o i l  from th e  Bennington 
lim estone had a s l ig h t ly  lower n itro g en , organic carbon, and organic 
m a tte r  co n ten t; b u t i t  was s t i l l  s im ila r  to  th e  o th e r  lim estone and 
c lay  s o i ls  (Table V I). The s o i ls  o f the  Weno Form ation, Goodland and 
Bennington lim estones were a l l  r e la t iv e ly  coarse  te x tu re d , had poorly  
developed p r o f i le s ,  and were shallow , w ith rock a t  th e  su rface  in  p laces, 
Dix (1959) po in ted  out shallow  s o i l s  o ften  have on ly  A and D h o rizo n s. 
Black (1957) s ta te d  th a t  while sand and s i l t  f r a c t io n s  might rep re sen t 
re s id u a l unweathered o r  p h y s ica lly  weathered m a te r ia l ,  th e  c la y  was 
more dependent on th e  processes o f chem ical w eathering .
Duck Creek Limestone Stand
This s tand  was composed o f Ulmus c r a s s i f o l i a  and M adura 
pom ifera, Ulmus c r a s s i f o l i a  was o f te n  encountered growing in  t ig h t  
shallow , s toney , c la y  s o i l  in  upland s tan d s , b u t i t  was more commonly 
found in  bottom lands. The b a sa l a rea  o f 25 sq , f t ,  per acre was by 
f a r  the  low est o f any s tan d , la rg e ly  because o f an average d .b .h ,  of 
only 5ol in ch es . Both m ajor spec ies  were m ain ta in ing  t h e i r  importance 
as in d ic a ted  by seed lin g s  and sap lin g s  (Table IV ), The only understo ry  
spec ies  in  th i s  s tand  was Cocculus ca ro lin u s  (Table V),
Much of th e  s o i l  on th is  form ation was under c u l t iv a t io n ,  o r  
had been c lea ré d  o f woody sp ec ies  f o r  meadows o r  p a s tu re s . The study
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Figure 14. Duck Creek lim estone Stand
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Figure 15. Kiamichi Clay Stand
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s tand  had e v id e n tly  developed s in ce  c u l t iv a t io n  was abandoned about 
30 years ago. This dark  g ray  to  gray-brown, m oderately  a lk a l in e , c lay  
loajii was r e la t iv e ly  high in  s o i l  n u t r ie n ts .  I t  had the  low est volume- 
w eight of th e  lim estone  and c lay  s o i l s  (Table V I).
Kiamichi Clay Stand
Ulmus c r a s s i f o l i a  and I-iaclura pom ifera vrere the  only species 
obtained in  th e  sample o f th is  s tan d , although a few tre e s  o f Fraxinus 
ponnsylvanica o ccu r. Basal a rea  p e r acre was 62 sq . f t .  and th e  mean 
d .b .h .  o f the  s tand  was 5»7 inches. The th re e  above species c o n s ti tu te d  
the  m ajor p o rtio n  o f seed lin g s  and sap lin g s  (Table V I ) ,  Both th i s  s tand  
and th a t  of th e  Buck Creek are  v a r ia tio n s  o f the  sar-ie f o r e s t  ty p e ,
Synpho r ic  arpos o rb ic u la tu s  was th e  main im dersto ry  sp ec ie s .
S im ila r i t ie s  in  the  p h y sica l p ro p e rtie s  o f the  s o i l  o f the  
Kiamichi Clay and Duck Creek Limestone are  to  be expected s ince  the  
form er is  d e riv ed  in  a la rg e  measui^e from c la y  and th e  lime cement of 
th e  o y s te r  s h e l l  lim estone, and the  s o i l  o f the  Duck Creek is  formed m ainly 
from s o f t  cha.U‘:y lim estone and c la y . These stands are  about o n e-h a lf 
m ile a p a r t, thus have s ira i la r  c lim a tic  c o n d itio n s . The s o i l  of the  
Kiamichi was a gray-brovm, n e u tra l ,  r a th e r  t ig h t  waxy c lay  th a t  had about 
the  h ig h es t f e r t i l i t y  o f any stand (Table V I). The stands of the  la .s t 
two form ations a lso  had shallow  s o i ls  w ith  poorly  developed p r o f i le s .
DISCUSSION
I f  C e l t is  sp p ., Crataegus spp . and Prunus spp, a re  considered  
only  as th re e  sp ec ie s , as they  were f o r  the  purpose o f th is  study , a 
t o t a l  of 32 sp ec ies  of tre e s  were encountered in  th e  samples o f th e  13 
s ta n d s . On th i s  same b a s is  th e re  were 49 spec ies  o f tre e s  l i s t e d  in  
my f ie ld  notes f o r  the  Bryan County a re a . Of the  32 tr e e  sp e c ie s , only 
13 had an im portance percentage o f 15 o r more fo r  a t  le a s t  one s ta n d . 
There were fo u r o th e rs  w ith an im portance percentage of le s s  than 15 
bu t more than  f iv e .
In  g en era l the  species in  th is  study  can be placed in  th re e  
c a te g o rie s : th o se  th a t  occur predom inantly in  the  bottom lands; sp ec ies
th a t  occur m ainly on s o ils  derived  from sandstone; and those th a t  occur 
on s o i ls  derived  from lim estones and c la y s . I t  is  ev iden t th a t  some over­
la p  occurs as th e  species on Goodland lim estone seem more c lo se ly  r e ­
la te d  to  th e  sp ec ies  on the  sandstones, whereas those  on the  Bennington 
lim estone and c lays seem more c lo se ly  a l l i e d  to  those o f the  bottom­
lands , There were 14 species th a t  had t h e i r  h ig h e s t importance p e rcen t­
ages o r occurred only in  stands on predom inantly co a rse -tex tu red  s o i l s .  
S o ils  predom inantly of sand and s i l t  are  considered  as c o a rse -tex tu red  
s o i ls  (Lyon and Buckman 1943, Black 1957, and U, S, D ept, A gric, 1957).
Of the 14 sp e c ie s , th e re  were n ine  wi.th an importance percentage of a t
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l e a s t  f iv e  per cen t in  one o r  more s ta n d s . There were 13 sp ec ies  th a t  
had t h e i r  h ig h est importance percentage o r  occurred only in  stands th a t  
grew in  s o ils  which were m ainly f in e - te x tu re d , Lyon and Buclotian (1943) 
s ta te d  th a t  a s o i l  iirith a t  l e a s t  30 p e r c en t c lay  was considered  a c la y  
s o i l .  This would in c lude  s o i l  of th e  th re e  bottom lands, the  Duck Creek 
lim estone, and ÎCiamichi c la y . The stands w ith  the  la rg e s t  average t r e e  
s iz e  and h ig h est b a sa l a rea  p e r  acre  were in  th e  bottom lands, ifdiereas 
th e  h ig h e s t number o f tre e s  p e r acre  occurred on the  Goodland lim estone 
and the  Kiamichi c la y . The most open s tand  was the C lear Boggy Creek 
s ta n d . The average b a sa l a rea  p e r acre  f o r  a l l  stands was 78,6 square 
f e e t  p e r a c re . The average f o r  th e  th re e  bottosiland stands was 99*5» 
t h a t  o f the  stands on sandstone derived  s o i l s  was 77 ,2 , and th e  average 
o f stands on lim estone and c lay  s o i ls  was 65 ,1 , The b a sa l areas per 
acre  o f th e  Goodland and Bennington lim estone stands were more l ik e  
those  of sandy s o i l  s tands r a th e r  th an  th e  c la y  s o i l  s ta n d s . I f  t o t a l  
n itro g en , t o t a l  phosphorus, and o i^an ic  carbon are  used as an index of 
f e r t i l i t y ,  stands growing on s o i l s  derived  from lim estone and c la y  were th e  
l e a s t  p roductive , bu t grew on th e  most f e r t i l e  s o i l .
The average b a sa l a rea  p e r acre f o r  th e  13 stands of th is  
s tudy  was e s s e n t ia l ly  th e  same (78,74 sq , f t , )  as th a t  found by T aylor 
(1965) f o r  an 80 acre  s tand  growing on the  A ntlsi's  Sand, His study  
was conducted approxim ately e ig h t m iles w est o f the  A n tle rs  sand stand  
o f th is  s tu d y . Rice and Penfound (1959) found an average b a sa l a rea  
p e r  a c re  o f only 55»2 sq, f t ,  f o r  t h e i r  th re e  Bryan County s ta n d s .
Two of t h e i r  stands were on s o i l s  derived  from the  Woodbine sand, w hile 
th e  th i r d  was u n d e rla in  by th e  Pavipaw sand. They reported  average b a sa l
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areas p e r  acre as fo llo w s: Quercus s t e l l a t a  23. 0 ; Q, m arilan d ica  7.7»
v e lu tin a  10.2; Carya texana  9 .4 .  The average b a sa l a rea  p e r acre  o f 
those spec ies  in  th e  fo u r  s tan d s  o f th i s  s tu d y  on th e  same form ations 
were 25 .6 , 7 .2 , 12 .8 , and 19.3 square f e e t  re s p e c tiv e ly . The e a s te rn  
stands of the  Woodbine and Pawpaw fo im ations seemed to  be s l ig h t ly  more 
mesic than  the  w estern  ones on th e  same fo rm atio n s . The Woodbine s tan d s  
appeared to  be a l i t t l e  more mesic th an  th e  Pawpaw s tan d s .
Using the same c r ite r ia  for  seedlings and saplings as that 
used for thee species, there was a to ta l of 3  ̂ species encountered in  
a l l  stands. Four of the 34 vrere not encountered as trees and two 
species tabulated as trees were not found as seedlings and saplings.
Only 14 sp ec ies  had an im portance percen tage  o f  14 o r  more in  a t  l e a s t  
one s ta n d . Of th is  number Morus ru b ra  and S a lix  n ig ra  had low er p e r­
centages as t r e e s ,  Sapindus drummondii was n o t t a l l i e d  as a t r e e  f o r  
any s ta n d . Seedlings and sap lin g s  o f P la tanus o c c id e n ta lis  and Quercus 
macrocarpa were n o t t a l l i e d  although th ey  occurred  as t r e e s .
There were 14 sp ec ie s  o f  shrubs and 10 v ines t a l l i e d  f o r  a l l  
s tan d s , whereas my f i e l d  no tes  inc lude  3^ shrubs and 18 v ines f o r  th e  
Bryan County a re a . In  g e n e ra l, v ines were much more common th an  shrubs 
in  th e  s tu d y  s ta n d s . Only two spec ies  o f  shrubs were found in  the  
Kiamichi c la y  and none were encountered in  th e  Duck Creek lim estone 
s ta n d . Both had on ly  one sp ec ies  o f v in e , Cocculus c a ro lin u s .
Two. types of fo rest  communities of in terest encountered in  
th is study were the post dak-white ash-winged elm and the hackberry- 
cedar elm-green ash. The f i r s t  has only recently been described from 
the Arbuckle mountain area by Hutcheson ( I 965) .  The la tte r  dicescnotcseem
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to  have been rep o rted  f o r  Oklahoma.
When s o i l  fa c to rs  o f th e  stands were analyzed, i t  was found 
th a t  s o i ls  derived  from 1) sandstone , 2) lim estone and c lay , and 3) bottom-* 
lands d if fe re d  co n sid e rab ly . S o ils  o f the  l a t t e r  two were much a l ik e  in  a 
number of fa c to r s  and were sh a rp ly  d i s t i n c t  from th e  sandstones, except 
f o r  pH and s o i l  volum e-weight. The Goodland lim estone and Bennington 
lim estone had s o i l  te x tu re s  th a t  were more l ik e  those of the  sandstones 
than  the  o th e r  s o i l s .  These two, w ith  the s o i l  from the  Weno fo rm ation , 
might have been p laced  in  a s e p a ra te  ca tego ry . The s o i l  re a c tio n  (pH) 
ranged from s l ig h t ly  a c id  to  m oderately  a lk a lin e  ( 6 ,2 - 8 ,0 ) ,  The pH o f 
most s tands were w ith in  o r  c lo se  to  th e  n e u tra l  range, 6 ,6 -7 ,3 t f o r  s o i l s  
(Gray and Galloway 1959)» and probably  was n o t s u f f ic ie n t ly  h igh  o r  low 
to  be c r i t i c a l  in  any o f the s ta n d s . Gray and Galloway (1959) s ta te d  th a t  
a pH range o f 6 ,1  to  7*3 was optimum f o r  the  growth o f most organism s. 
Although the  sandstone s o i ls  were much lower in  f e r t i l i t y ,  a l l : b u t  the  
pawpaw e a s t  and Weno form ation  s o i l s  had th e i r  c o l lo id a l  complexes 
e s s e n t ia l ly  b a se -sa tu ra te d  (Erye 1963)» Black (1957) s ta te d  th a t  s o i l  n i t ­
rogen increased  as the  s o i l  te x tu re  became f i n e r .  I f  the  c la y  co n ten t 
was used as an index o f s o i l  te x tu re , the Goodland lim estone w ith only  
24 p e r cen t c la y  provided an ex cep tio n . I t  had nex t to  th e  h ig h e s t 
amount o f n itro g e n , whereas th e  C lear Boggy Creek s o i l  w ith 6? p e r  cen t 
c lay  had much le s s  n itro g e n  p e r  a c re . When the  c o l lo id a l  p o rtio n  o f 
organic m a tte r , which may have an exchange c ap a c ity  tw ice th a t  o f  some 
c lay s  (Thompson 1952), and th e  c la y  p o rtio n  were considered  to g e th e r; 
th e  te x tu re  and n itro g en  re la t io n s h ip  c o rre la te d  w e ll .  The sam e„corre-
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la t io n  e x is ted  w ith s o i l  phosphorus. There a lso  seemed to  be some 
c o r re la tio n  between th ese  fa c to rs  and s o i l  volum e-weight.
There wei-e n ine species o f t re e s  th a t  occurred m ainly on 
co arse -tex tu red  s o i l s ,  w ith  t h e i r  h ig h e s t im portance percentages on 
sandy s o i ls  which were low est in  t o t a l  n itro g en  and phosphorus. They 
were Quercus s t e l l a t a . Q. v e lu t in a . Q. m a rila n d ic a . Q, f a l c a ta , Ulmus 
a l a t a , Carya tex an a . C. tom entosa. C ereis can ad en sis , and U. amer ic a n a .
C e lt i s  sp p ., T*ra>:inus Pennsylvanie a . Q aclura pom ifera, and Ulmus c r a s s i -  
f o l i a  had th e i r  h ig h e s t importance percentages on f in e - te x tu re d  s o i l s ,  
both in  bottom lands and up lands. A ll b u t '£ .  c r a s s i f o l i a  had seed lin g s  on 
most o f the  c o a rse - te x tu re d  s o i l s .  A number o f th e  remaining spec ies  
seemed r e s t r ic te d  to  bottom lands w ith an o ccas io n a l occurrence in  upland 
s ta n d s . Anderson (195^)-) suggested th a t  a number o f spec ies  o f t r e e s ,  
as elipis, sycamore, and honey lo c u s t , which were u su a lly  found in  bottom ­
lan d s, o ccasio n a lly  occurred in  uplands where some kind of d is tu rb an ce  la id  
bare th e  to p s o i l .  Bottomlands th a t  flood  sea so n a lly  were c o n tin u a lly  d i s ­
tu rbed  by inundation  and d ep o sitio n  o f s i l t .  The shallow  s o i ls  o f th e  
Bennington lim estone. Duck Creek lim estone, and Kiamichi c lay  were prob­
ab ly  ver^' su sc e p tib le  to  d is tu rb an ce . A number o f p ioneer weedy spec ies  
are  Icnoxm to  have a wide eco lo g ica l am plitude (H arlan and deV7et 3.965) .
Foote and Jackobs (1966) found C assia f a s c ic u la ta .  f o r  example, on s o i l s  
1-ri.th a t-ri.de range o f e co lo g ica l c o n d itio n s . This may a lso  be th e  case o f 
such t r e e  species as C e l t is  s p . ,  Diospyros v irg in ia n a . Fraxinus Pennsyl­
vanie a . G le d its ia  tr ia c a n th o s . M adura pom ifera, Ulmus a l a t a . and U. c r a s s -  
i f o l i a .  The S o c ie ty  o f American F o res te rs  (1931) l i s t e d  some of th e se
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species in  both bottom land and upland communities, some o f which occur­
red on d ry  lim estone h i l l s .  I f  d is tu rb an ce  i s  a f a c to r ,  i t  would h e lp  
to  ex p la in  why some of th e  tr e e  sp ec ies  could be im portan t components 
in  both bottom land and d ry  up lands, Ulmus c r a s s i f o l i a  was found as a 
t r e e  m ainly on s o i l s  co n ta in in g  more than 30 p e r cen t c la y  whereas U, 
a la ta  occurred as a t r e e  on s o i l s  having le s s  c la y . Although both 
spec ies  occurred iii many kinds o f h a b i ta ts ,  both  bottom land and upland,
U. c r a s s i f o l i a  ap p aren tly  p re fe rre d  f in e - te x tu re d  s o i l s ,  U. a la t a  c o a rse -  
tex tu red  s o i l s .
In  g en era l th e  d is t r ib u t io n  o f seed lin g s  and saplings, c o r re s ­
ponded to  th e  s o i ls  on which tre e s  o f th a t  sp ec ie s  a lso  occu rred . The 
number o f seed lin g s  and sap lin g s  was low in  th e  two Red R iver s tan d s , 
the  Duck Creek lim estone , and Kiamichi c la y . Shrub and vine sp ec ies  in  
th is  s tu d y  d id  no t seem to  be r e s t r ic te d  to  any s o i l  ty p e . This agreed 
w ith th e  fin d in g s  o f Hutcheson (1965).
The one s o i l  f a c to r  which seemed to  be most in f lu e n t i a l  in  
the  d is t r ib u t io n  o f sp ec ies  o f tre e s  as found in  th is  s tudy  was s o i l  
te x tu re . S o il  te x tu re ,  however, e i th e r  d i r e c t ly  o r in d i r e c t ly ,  a ffe c te d  
most o th e r  s o i l  f a c to r s ,  in c lud ing  ra te  o f w ater i n f i l t r a t i o n ,  a v a ila b le  
w ater, s o i l  a e ra tio n , and s o i l  n u tr ie n t  co n ten t (Black 1957)• S o il  
te^rture, as w e ll as a number o f o th e r s o i l  p ro p e r t ie s ,  were Imovm to  be 
re la te d  to  the  g e o lo g ic a l m a te r ia l from which i t  was formed (Gray and 
Galloway 1959)« U sually  co a rse -te x tu re d  s o i l s  developed from sandstone, 
and o th e r  sandy m a te r ia l ,  whereas f in e - te x tu re d  s o i l s  developed from such 
m a te ria ls  as c lay s , m arls , and s o f t  lim esto n e . However, s o i l s  o f th e  same
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tex tu re  may develop  from a nuraber o f  d if fe r e n t  s u b s tr a te s . Wright 
and Mooney ( I 965) fotmd th a t q u ite  s im ila r  s o i l ,  in clud ing  te x tu r e , 
developed from dolom ite and from sandstone. Quarterman and Keever 
(1962) found sandy su rface s o i l s  developed above a number o f  d i f ­
fere n t kinds o f  m ateria ls  includ ing lim esto n e . They found no corre­
la t io n  between s o i l  f e r t i l i t y  and typ es o f fo r e s t  s ta n d s . In th is  
study, coarse-tex tu red  s o i l s  were found on the sandstone fo im a tio n s, 
Weno form ation, Bennington lim eston e, and Goodland lim eston e; whereas 
f in e -te x tu r e d  s o i l s  were found on th e alluvium . Duck Creek lim eston e, 
and Kiamichi c la y .
SDI-MARY
In  th is  s tudy  the  v e g e ta tio n  o f 13 f o r e s t  communities was 
analyzed . The s o i l  in  which th ey  grew was a lso  s tu d ied  and th e  com­
m unities c o r re la te d  w ith  s o i l  and g eo lo g ica l m a te r ia l .  A ll  s tands were 
lo ca ted  in  th e  Bryan County p o rtio n  o f the  Oklahoma G ulf C o as ta l P la in , 
These f o r e s t  stands were e s ta b lish e d  on th e  follow ing g e o lo g ic a l form­
a tio n s  : C lea r Boggy Creek alluvium . Red R iver alluvium . A n tle rs  sand,
Pa%<rpaw sand. Woodbine sand, Weno form ation , Gcbdland lim esto n e , Benn­
ing ton  lim estone. Duck Creek lim estone , and Kiamichi c la y .
E xtensive reconaissance  re su lte d  in  the  s e le c t io n  o f 13 f o r e s t  
stands on th e  above fo im a tio n s . Sampling was accomplished by p o in t-  
cen tered  q u a r te r  method, w ith  th e  number o f p la n ts ,  b a sa l a rea  o f  t r e e s ,  
and im portance percen tage  as th e  most u se fu l param eters . S o i l  fa c to rs  
s tu d ied  included s o i l  te x tu re , s o i l  re a c tio n , amounts o f organic carbon, 
t o t a l  n itro g en , and t o t a l  phosphorus, and the  degree o f s o i l  compaction.
Of the  13 s ta n d s , th re e  grew in  bottom lands, s ix  grew on sandy 
s u b s tra te s ,  and fo u r  occurred on lim estone o r  c lay -d e riv ed  s o i l s .  In  
a d d itio n  th e se  stands allowed comparison of f o r e s t  communities growing 
on th e  same fo im ations 40 m iles a p a r t ,  and two d i f f e r e n t  s tag es  of 
su ccess io n .
In the bottomland communities, the species with the highest 
importance percentages were C eltic sp ,, Fraxinus Pennsylvanie a. Populus
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delto ïd es, ültaus cra ss ifo lia . and U. rubra. The most important species 
growing in stands on coarse-textured s o i l s ,  including the Goodland lime­
stone stand, were Carya texana. Quercus, fa lca ta . Q. marilandica. 
s te lla ta . Q, velutina. and Ulmus a la ta . The dominant species on the 
Kiamichi clay, Bennington and Duck Creek limestone were C eltis  sp ., 
Madura pomifera. and Ulmus. c r a s s ifo lia . On the basis of basal area, 
the bottomlands were the most productive, sandy s o ils  inteim ediate, 
and upland fine-textured s o ils  le a s t  productive although the most 
f e r t i l e .
In comparing two bottomland stands representing early and la te  
stages of succession, i t  was found that physical properties o f th e ir  s o ils  
were very sim ilar, but that the s o i l  o f the mature stand was more 
f e r t i l e  and more productive. The s o i l  properties of the Pawpaw and 
Woodbine formations were sim ilar both in  physical and chemical proper­
t ie s ,  although eastern and western stands were 40 miles apart. The east­
ern stands were s lig h tly  more m esic.
As a general rule, seedlings and saplings of the overstory 
species were abundant in a l l  stands except the cottonwood stand on Red 
River alluvium. Shrubs and vines were common, but not abundant in  a l l  
stands. Vines were more numerous in  most communities than shrubs.
Based on the resu lts of th is  study, the most important s o i l  
factor influencing the d istribution  of trees and forest communities 
was s o i l  texture. No correlation between s o i l  type and either shrubs 
or vines was observed.
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